Introduction Cervical degenerative pathology can produce pain and disability and, in case of failure of conservative treatment surgery is indicated. Materials and methods 107 patients affected by single level cervical degenerative pathology were surgically treated by Cloward procedure. On radiographs, the sagittal segmental alignment (SSA) of the affected level and sagittal alignment of the cervical spine were measured. Results Preoperatively, mean SSA was 0.6°and at the last follow-up 1.8°. In particular, adjacent-level degeneration occurred more frequently in Group A than in Group B.
Introduction
Cervical disc herniation and spondylosis can present in patients over 50 years with pain, cervical radiculopathy, or cervical myelopathy and lead to disability [1, 2] . In case of failure of conservative treatment with intractable pain, worsening of radiculopathy, and myelopathy surgery is indicated [3, 4] . Cervical fusion by anterior approach was first described by Robinson and Smith [5] and by Cloward [6, 7] . These techniques have been widely used by many authors, with satisfactory short-term results [8] [9] [10] . The aim of this study was to report the clinical and radiological results of 107 patients operated by discectomy and onelevel anterior cervical fusion according to the Cloward procedure, with a minimum 10-year follow-up.
Materials and methods
107 patients (14 females and 93 males) aged between 35 and 55 years (mean 46 ± 7 years) affected by single level disease between C4 and C7 (C4-C5 in 46 patients, C5-C6 in 33 patients, and C6-C7 in 28 patients) with intractable pain, worsening of radiculopathy, and myelopathy were operated by discectomy and one-level anterior cervical fusion according to the Cloward procedure between 1980 and 1995.
All patients were radiographically evaluated by standard cervical spine X-rays; on lateral images, the sagittal segmental alignment (SSA) of the affected intervertebral disc space was measured. The SSA (Fig. 1) was defined as the angle between the line parallel to the upper vertebral endplate of the proximal vertebra to the involved disc space and the line parallel to the lower vertebral end-plate of the underlying vertebra with a positive value in case of lordosis and a negative value in case of kyphosis. By use of this definition, we considered the patients as two groups: A with kyphosis (SSA B 0) and B with lordosis (SSA [ 0).
Sagittal alignment of the cervical spine (SACS) angle ( Fig. 2) was calculated according to a graphic equivalent of the method by Katsuura et al. and measured as the angle between the line parallel to the upper border of the C2 vertebral body and the line parallel to the lower border of the C7 vertebral body. SACS describes the alignment of the
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Before the spinal procedure, a bicortical iliac autograft was harvested from the anterior iliac crest [11] . An anterior, oblique, skin incision was performed; the trachea and the esophagus were retracted medially, whereas the neurovascular bundle with the sternocleidomastoid muscle was retracted laterally. After fluoroscopic confirmation of the affected level, a complete discectomy was performed; then, the bone graft was drilled into the intervertebral space (Fig. 3a, b) [6, 7, [12] [13] [14] [15] 17] . After surgery, standard radiographs of the cervical spine were performed. Postoperative immobilization consisted of a neck collar for 40 days [10, 16] . At follow-up, patients were rated from excellent to poor depending on resolution, improvement, or persistence of preoperative symptoms according to Odom Fig. 1 The SSA angle measurement: a line parallel to the upper vertebral end-plate of the proximal vertebra to the involved disc space and a line parallel to the lower vertebral end-plate of the underlying vertebra were drown. The SSA angle is the angle formed by these two lines Fig. 2 The SACS angle measurement: a line parallel to the upper border of the C2 vertebral body and the line parallel to the lower border of the C7 vertebral body et al. [2] . Height of intervertebral segment was also measured on lateral radiographic.
Results
No complications were encountered in this series. 1 month after surgery, no patients presented radiographical sign of fusion; 80 % of patients (86) presented evident signs of fusion at 3 months, 97 % (104) at 6 months, and 100 % (107) at 12 months. Preoperatively, mean SSA was 0.6°± 2.0°; at the last follow-up, the mean SSA was 1.8°± 4.1° (Figs. 4, 5) . Preoperatively, average SACS was 16.5°± 4.0°; at the last follow-up, average SACS was 19.7°± 6.6°( Fig. 5 ; Table 1 ).
At the last follow-up, adjacent-level degeneration was present in 40 % of patients in the whole series. In particular, adjacent-level degeneration occurred more frequently in Group A than in Group B: 61 versus 27 %, respectively.
No patients presented a poor outcome at long-term followup (Fig. 6 ).
Discussion
When conservative treatment for cervical disc herniation and spondylosis fails, surgical treatment is indicated, and anterior decompression and fusion is considered as the treatment of choice [11, 12, 15] . The Cloward procedure proved to be a suitable and effective technique for the treatment of segmental cervical degenerative pathology. We found that a lordotic SSA angle can be considered a protective factor against adjacent-level degeneration. In particular, it is concluded that for each positive degree of SSA angle, there is a reduced risk of adjacent-level degeneration. Instead, at the presence of cervical kyphosis, there is a greater risk of adjacent-level degeneration formation. The SACS angle cannot be considered as a good predictor of adjacent-level degeneration formation. In this study, a reduction in grade of lordosis and height of fused segments were seen because of subside of the bone graft. 
